A

Sanltlzed Copy Approved for Release 201 1/06/09 : CIA-RDP80-00809A000600130047-6 .I
o bu\baxrtwwm W . dlIFOE- 7
' y ~‘ A ad yany 'ﬂ”m

OATE DISTR. 4 May 1948
NO. OF PAGES 1% £
{ /

wogps 157

SUPPLEMENT TO
REPORT NO.

THIS IS UNEVALUATED INFORMATION FOR THE RESEARCH
USE OF TRAINED INTELLIGENCE ANALYSTS
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Chepter 16. WORK IN VARIOUS LARDSCAPE ZONES
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[figurua referred to herein are not reproduced_but are avallable in the
original documsnt st the US Geological Survey _7

The military geologist is obliged to work in the greatest verlety of
conditions of relief, olimate and geological etructure. That variety deter-
minss the mathode to. be adopted for carrying out military prospecting and
nilitary -engineering work. Tectical requiremente chenge depending upon the
geoioginal conditiors of tho arra.

Regions whioh are charasterized b) homogensous reliel fea‘uree are
classified sccording to combination and intexrsletionship and by their con-
nestion with the geclogical structure and the physico-geological processes
which wx® active at the present tims and were manifest in tbe fairly recent

. past. BSuch recurrsnt classifiocatione of relief features, connected with the
general p.ocesees which give rise to them, hare bean called geomorpbological
landssepas.

The geologidal structure snd interdependeuce of the separate elements
bucome clear to the geologist whan be makes &n acourate determinaiion of the
origin of the 1ellef alements. Thus, by taking eccount of the depth of the
vater table be gun make oorxreapending deductions concernii.g the poscllflity
for military-engineer‘ng construction. However, sn accicee solution tu a
number of gquestions, toushing upon such probdlems as, for exsmple, vater
supply, terrsin traversability, end camwulflege 1s only possible with a strict
acecounting of all elemente of the geographic lapdecaps and, above all, of
climatic f:ctore. soil, vegetation, ett. The csloulation or tke complex of
geologicali factors in the snluticm of militaxry-enginsering prodlems, and the
exposition cf ths psculiarities of their influence on military-geological
vork in the various rezinns presents a nsw, very ilmtant fisld -- regioral
militaxry gsology. -1
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At the present moment, the ecope of this flold end lhe runge of - prob-
" lems which it should embrace ere only dimly visible. HMeny problems require
syotematization of meterial, scientific emalysis, and oritioal evaluation.

Ths territory of ths Sovist Unlon, which oceupies ons-sixth of the land
surface of the globe, end which is cherscterized by en extreme varlety of
geological structure extending from morth to south for meny thousends of
kilometers and embrecing the most varied climetic zonee, poesetses sxception--
ally varied combinations of geological factors, which Anfluence military-
gmological and militery-enginesripg work. In this respect, other countriss
are distinguished by & much grester uniformity emd fall into fev lamfscape
zones. Thset 1s why the militery-geologiosl questione uander consideration,
vhich are callsd regional probleme, maturelly had to eriee in our country
end recelve due elsboration thers.

Ths pscullsrities of the geologiet's work in the prinéipql lendecers
zones are examined in the followlug secticns.

I. WORK IR A GLACJATED REGIOR

A. Regiop of Glsclal Denudation

A region of glacial denudatlon ie charsoterized by & comparatively high
rolief, by the predominating oscurrence of originel strate (TH: etrate lowd
at the location of their formation) and the wide distribution of frisble de-
pceits of glacial complex of vary 4different thickneesss. The forme of relies
vhich aro developed include both the denudete furrowings worked out of the
original strata end connected with the procestes of glaciation, and, to &
lesser extont, the accumulated deposits, conditioned by egglomerations of
originel rock, of the fluvio-gleoial or of the leks typs. A good ezample
of this might be the territory of SBcandinavie, Finland, end the Xarelo-Finni:zh
SSR. Thie wmegion = oeeically greatly cwiplinated by the dislocated, pre-
Cembrian oryetallized layers, whick elthbar outorop on the eexth's surfaco or
lie very meer the surface, deing covered by frisble, Quaternery layers. The
vhole northern part of this reglin presents & typicel tundra, which is char-
acterized by an alwost total zheence of forest. Arsae Tarther soutk, In the
Siberian foreet region, sre distinguished by the pruvalence of ecnit'erous
forests of srruce, lsxch, fir, cedar, and pine.

Along the coestal atrip a the north, the region pressnts a broken flat-
lend, dropping off sbarply into the esn. Certain eections ere considerably
nlevated abovs sea level -- up to 1,000 metsrs end more. The whole rsgion
{s cheracterized dy en abundence of laxes and marshes. The rivers have many
repide and descadee.

Charuoteristic of the region are guch relief featuree es gouged-out
lekes, "baran'iidby" [shesp's foreheads/, eskere, drumline, terminesl moreines,
ete. In sccordance with the cliastic zone of ¢hie regiom, soile of the
podzolic type aro predaminent. Marshes with a $thiu, pesty covering sre
widospread. Subenil waters gepsrally 1li. clres to ths ground surface &nd
came up es gurface or awaxp water. In composition, theose weters sre often
cherecterized by a high organic-matter content hut ¢ quits ineigniXricent amount
of mineral salts. On the crust of tiie erosion of originel strata, interetitial
vetera are dsveloped.

All the cbove-montioned gsological factare crests extraordimary conditions
for gmolngical work end the ersptim of military-enginesring construction.

In viev of the sporedic dietribution of friable deposits and the great
strength of the original layere 1jing under them, carsful evaluationm of the
eites is vegiired in Tortificetion construction. This is especially true in
underground structures 6 - 10 meters dsep. It 1g & 2ifficult prodlem to find
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places vhers the subeoil waters will not disturd euch structures.

When a roeky stratux ocoure &t & high watsr-teble level, undarground
mine varfare ia almost imposaidle. The places vhere it is poeeibls must de
pointed out by the geologiset.

In tha oholes of lines of defesnss, it le nscesesry to take into ae-
cownt the s*wmiance of natural barriers, such ae numerous lakss, ewamps,
end forspt masess. Defensive conatructiocns should rsinforce natursl ob-
structions end should be built mainly on lines of communicetion erd within
the limits of a defila between natural obstructions.

‘Thersfors, cne of the primary duties of the geologist is lo clarify
tho enginesring-geologicsel peculieritise of such sectors. Thke presence of
varioua locally availsble constrmction materiale (boulders, guurrystone,
rubble, gravel, send, peat, oto. ), together witk & grest quamtit) of sandy
meteriel, facilitatee construction and reduces the outlsy of concrate end
reinforced oconcrste. A largse quantity of rock deposite permits meking
antitank obstacles gsuch as stone posts and obstructicne.

The seerch for conatruction materisle 1s feciliteted by the geomorpho-
ingical psculieritiea of the srea.

From the viewpoint of terrain traversability, netural barriers ers of

great importence, ap ie demonstrated by the fact that, in many ceves, 11 i

~ possible to cross laekes and swamps only undey vinter conditions. The geolo-
gist must pey especial attention to swempy masses, which must De studied
from the point of view of traversaebility, end to lake shores, whoes gec-
morphology will play = decisive part in offensive &nd defenmslve operatious.
Forestation &nd swempiness requirs the execution of great end complicated
militsry road comstruction.

Military hyirotechnicel weaeuree ceu aleo de taksp succesefully in
strengthening zones of ertificiel water barriers. However, the installation
of first-clasa hydrotschnicel conetructions requires a gresu amcunt of time
snd is appliceble only in the advence prsparation of a loeslity for defense.
Their geological basis reguires dsteiled geological investigatlon. Third-
cless (hesty) hydrotechunicel conetructions bave little significeance, eince
rivers vith a deap, evift course rresent 1n ther.selves & sufficient berrier.
It ie the duty of the geologist to discover such places where the constiuc-
tion of third-clese deme would Ve poeaidls ee far as goologilosl conditions
ara concesrned and logicel from tha teoticel point of view.

The work of drsining trenches of tbe verious fortification construc-
<ione, airfields, militery roeds, sto., is of grexzt significance. A doteiled
study showing the geological ind hydrogeclogilcal struciure with an examina-~
tion of the souroce of swamping velers 1s neceosaxy for this work,

Theze 1s no difficulty in supplying water for iroops, bercauee of the
s0ce80ibility of the water table and thas sbunfense of surface wvater. The
presence of large quantities of orgenic matter in swemp waters dictates ths
use of the lovwsr-lying watsr of the first vater-beering atratum, vkich may
be connacied v1th the surfece vater or be separate from it. In many oates
it is poesible to use the desper wstere from the friavle Quatermary de-
posits, which £111 in the hollovs of ths relief of the osiginal strata, by
digging ertesien wslle in places where ths water has sufficient force. In
such casee, the watsr frequently appears to exert pressure and is diastin-
guiebsd by its good quality and cufficient wolume.

Camouflage in the conditions indicaoted above le greetly faciiitated
by the widespread ooccurrenos of forest massss.
- 3 -
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For purposes of dacsption, false etkers, tomminsl-morsine walle, piles
of boulders, elc., oxn be built.

The relisf and the eubsoil weter levsl must tuifill meny requirewents
to render & site suitable for buliding en alyfisld lapding strip -- a Yact
whioh grestly somplicates the gitvation. Lakme provide good snd nussercus
1endinge for sesplames. In winter, suitable landing strips cen be found
in sbundsnce.

Aerial-photographis matsrial for the region cam be setisfactorily
interpreted. Rowever, msteorological conditions rvestrict serial photogrephy
at csrtein timee of ths year. Fhotographs isken in winter provide 1ittle
material for the geologist. Fhotographs takem irn wwmsssT brinz out the meso-
and microrsiief fsstures end, dsponding on the nicrozonelity of the vegsta-
tion coved, they permit comeliuwsicns to be drawn concerning the chenges in
the vater and ground feotors in the reglcn.

The military operations of the Red Army agalnst Fiplssd in 1935 - 1640
provide en interesting example, $1lustreting the influence of matursl factors
on the technical preparation of defensive sonatructions.

Accorting to the dsseription of Colonsl-Uensrai of Tnginesre A. Ebere-
nov, Hero of the Baviet Unlon, the Finns hed simost no etrong, reinforcsd-
conorste oomstruction on the USSR border, sinca the ares itself, coversd
with dense virgin forests, lakes, and evamps interseoting hills, mountaine,
and orags, wae so aldvantegeous for defense that simple reinforcement by
field fortifications brought vast defensive advantages. Basic positioas
lay slong the main roads, lateral roads, etc., but the svampe, forestis, and
mountains sscured thess positions from flank snvelopmsnt or attecks from
the resr.

Fleld-type fortificatione coneisted of platoon, regiment, and battelion
defensive arees, with antipersonnsl smd antitank obstructicns in front and
on the flanks.

The defenaive arsms we s equipped with rif’s and machine-gun emplace-
wents, trenches comnsoting them with the resr, gun saplacements, and dug-
oute for parscmnsl. The covering of ths dugout sometimes consisted of ae
meny as eight layers of timbexr coversd with earth and stones.

_ All of these fortifioations, as a rule, were tuilt deforehand. Tue
empiacemsnts verv well cap’ uflaged. Observation points, nachins-gun nests
end sometimer even rifie pits were protected by an antifragmentation cover-
ing.

After all these natursl difficulties had been teken Inte account, the
Mennerhein Line vas built to the Farelian Isthmus, prosemting vhat was con-
sidered by the Finnish command and foreign ailitary obsarvers to bs an in-
vulnerable and invincidle stronghold, vhich, however, ves broken through
by the Red Army.

During the offenrive on the Vilpuri [Vydorg/ position in the ver with
Yinlend, the Soviet forces also encountsred e great orgeuized system of
terrain-flooding, in vhich the enssy wsed the water of the Salman Cansal,
vhich wee dug in 18%h-18%9 end retauilt in 193%-1339, and in which 12
wide locks had doen made. .

rhocmlboemaatehaxa:ofhu'imhmm-oummpanorm
Saimsa and empties into the Gulf of Finland through Cumenvedsnpobja Bey.
The canal is 59.3 kilometers long. 3ihe total difference in water level
betwesn Lake Saimaa and the Sulf of Pinlend 1s 75.9 meters.
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For flooding the eastern sud southeasteyn parts of the Seimes Cenal

syatem, the White Fimms Inilt an izolated weter-pressure dem in the nedk

orge 37 of the SuomenvedenpohJjs, which is farther south then Yunetykh.
Thet dmp was relisd cn for flooding the srea in two succesaive instances.’
In ths Tirst case, the vster of the csnsl, retained by the dem, TOBE 8nd
forced ite way through the firth of Lake Lepelen intoc Leke Eopstilsn, flocd-
ing the valley of the Peron River. Ths readings went from 1.3 mesters to 5.8
meters, & riss of 2.5 metere. In the second omes, sfter flooding 8 sactoxr
of the eres, the wetsr-prossure dam burst, and the vhole maso of water vas
diracted into Sucmanvedenpohjs in & violent stresm. It broke up the ice and
flooded the lowland and part of Vyborg.

P

Tn the Soviet-Finnieh War, the Fimns set about flooding the sastern and
southeastsrn parts of the Vyborg erea in the begimning of February,1940. The
water sprasd over an ares spproximatsly 30 kilometers long and 6 kilomaters
wids. Thae floodad area sppromched in pleces to within 5 kilometers of Vyborg.

B. Region of Glacis: Aoowmulation

The presence of complicated combinatlons of Queternary Jdeposits reach-
ing thickneseee of 50 to 100 msters, and in certein ceses 200 meters and
over, is characterictioc of regions of glacisl sccumulation frem the point of
viev of geologlosl structure.

Pither the hard Palezoic strata or the soft, predmminently Tertiary
formetion serves &s the bed of Quaternary depesits in the Fursopeen region of
glecial acoumuliation.

Nesozoic end Palsozoic strata are found s seperate secticns and ielends
in eertain places iu the Mountains of Ceatral Cermeny, in tbe territory of
Esthonle, Letvia end +he northvestsrn psrte of the Soviet Union at dspths of
from 10 to 50 meters {in other places at coasiderably greater depthe). With
reepect to etructwre, the original strata have & elight unilateral slemt,
forming ip vericus plases fevorsble conditlone for the eccumuistion of artasian
end semiartesian vaters.

The relief of this area besrs all the traite of acovmulative glecial
activity snd represents & basic, morsinic lanéscape with a superimposed,
glaclated, hydrographic system, terninal morains lendscape, and the preesence
of "kawry" [hq?_], drumiine, eamkers, stc. In most places, traces are found of
seyeral freezinge vhich have left intzicate complexes of moraimic, inter-
nmorainiec, fluvio-glacisl, lake, end lake-marsh deposite with comparatively
elight slluviui depusite.

212 these 4eposite are chercoterized by a grest variability of granuler
formation, verious degxnes of hardnsse end poroeity, differsnt minersl com-
position, sto. These ¢i."srsnces in pruper.ist azceesitate squally varied
types of constructions.

The region of glecial accwnlation n Burope is related to woodlend and
woodland-pleine zonac, 1a covered with mixed forsste, podrol soil, =ad
sbounés ir marstee and lakes. The depth of the water table 1o usually not
areat; the vater le distinguishsd by ite good quality.

Tre ground conditions of tae zone of flecial sccumulstion psrmit the
exesution of fortificction ccmstructions, either with shalliow foundations or
of trench end uxderground tyres. The interetretificaticn of vater-reeisting
and water-permeated strata compel attention to the presence of subnoil water,
which may be located at various depths end may have varying peoulierities.

Water under pressure may often be emcountered; therefore, one of the
geologist'e problems 1s to eatablish the geologissl structure of the ares
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and ieplate the weter~bsaring strate, their dopth of occurrsnce and
peculiaritice.

Freguently, intramorainic and intersorainic oendy layers are per-
meated vith water end produce guickeanés. It is ecpecially necessary to
discover them wvhen plaming trenchss or underground conetructions. The
complex of eoils of a given sres is sxtremely vwuried in its composition
ené nature, and it 1s 4ifficult to sceount for it completely. A detalled
explorstion s necessery during constyuotiom work. Such asploration mey
serve as a safeguard sgeinst many unforsssen ewsntuplitles end vexationa.
‘Bapeoially great sttention 18 reguired in ocovmstruoting militery reads in

" pootors where pesaty emd marshy ground entere into tie composition.

Most often, the wvater teble ehows up assr ths ground surtece. Ac-
cordingly, in euch sgotors only the lightest fortifications or those of
Incomplete profile [sic/ or thoes with complste smbenkment breastworks ore
vonetructed.

The study of swempy seotors 1s carried out with the aid of scundings
vhich clarify the follovwing gquestiums: stratigraphy of the ewsmpy or peaty
deposite, the atremgth of peaty g ounds, their chareoter, dsgres of decom-
position, relief of the bottom of the swamp and cherscter of the strata

oompoeing it.

The geologiet must ascertain the type of the ewamp; its origin, and
its sources of feeding. Questions of terrain traversebility reguire lmowl-
odge of ihe peragenstic combination of the grounds (TE: It ie not cleer
vhether "ground” is used in sense of "floor® or "soil ") and forms of re:
lief. By eateblishing and distinguishing ths varioue elsments of & given
lendscaps ani their interrclationship, the geologist fecilitates the choice
of ocross-country routss of march, lateral roade, eto.

When rubbly cley or clayey soil are being 8eslt with. roed surfaces
sre subject to swelling in proportion to the weter vermeadility of the
80il. Narghy meews3, which aroe foumd ebundantly in zones of gleclel sc-
camulation can caues meny unfuressen difficulties.

Narshy grounds sara characterized by their tendeucy to sink under rveld
fills [iounds, bankg] and other constructions {for instence, under gun em-
placaments ).

Dsforaation of s rpadbed ca e peaty foundation most often ocours under
the influenco of preesire, es the result of which the following ocour:
{1) The shrinking of ths peat, (2) the bending Bnd stretching of the peaty
strata, (3) the wpreading of the psat and sapropelites, (&) the sheering
off end freocturing of the pesty csrpet.

Anslogous deformation is produced by dynamic stress under heavy artil-
lery platforms on evampy grownds. In order to install heavy gume on carshy
e0il, the top layer is remosed, drainagn ditches are dug, and a mowed [ a
riur_r] of gravel, rubber, or coarse sand of sufficient maee is nade on the
platfora.

Weter berriers, particularly thoese Zaving taotical importsncs (third
class), may be widely eccantruoted ir regivns cherscterized ty the gscmorpbe-
logical lemdecape desorided here. The geologioca’ structurs snd the ainor
drop of the river-valley dottoms fucilitates ths construction of tsotical
dame for the Jreation of water obatscles end flooding. In e great many
ocases, the ocourrencs of clsyey, vater-vesis’ant s0ils nacessitates drzinags
orkx t0 carry off the swrface 220 suheoil waters during various types of
militery-enginesring vork (fortification construction, malitary roads, air-
Tields, ete.). Figare 115 shows the disposition of mn undezgrnund héngsr
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in » morsinic lsndscaps when the hill 1s comporad sf. ptrong, waterlssa
rubbly, clayey sovils.

4
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. Troop water eupply in the zone under examination ordiperily presents
no diffieuities, since the slternatiom of water-besring end water-resistant
strata (interglecisl sende, moraines, etc.) makea it possible to utilize
subsoll waters of good quality end sufficisnt guantity from shollov excava-
tion and tubuler sbafts.

A good exsmple of the enginesring orgenization of an area pgitusted on
the limits of a glaciel-scoummlative region is the German Army ‘s "Dem;snekoe
Fortrese® or “Demysnskos defensive Lass of speraticns,” whick hed e digmeter
of @s much ap 50 kilometers sm@ a perimeter of roughly 200 kilammeters.
Situeted on ths edgs of the Northwestern Fronmt, thie wves capturad by our
treops in 1G42. -

The wsetern pert of this territory lay 1im the Ilmen Plain, whick haa
& wooded, mershy nature. The esastern wnd poutheastern pexts of the basa of
operations vsre sdjecent to the Valdel Bighlends end wers charecterized by
en ineignificant mershiness, the presence ol lakes &nd, in cexrtain sactors,
by thick nmized forests. Altogether, the whole region fell into the zome of
glscial-eccvnulative relief, connected with the lset gleciatlon, on the ’
margin of whose rellef such ¢lements & terminal morsine ridgee, basic-
moraine lspdscepe end, in places, old leke deposits, etc., ars distinguish-
able.

In tkeir general structure, the fortifications of the perimeter of the
Demyznekos base of operations consieted of strong points for each pletoon,
compeny, end in some ocesee battalion, from which the intervening ersase could
be cbeerved and ahelled. The general structure of the defensive strip may
be seen in the diegrems (Figures 116 end 117).

The Geraans mede full uss of natural conditions of the aree in thesr
organazation ot defense. In the selection of theix msia line of resistence
they utilized the lake sectors, marshes, end forest maesen. F¥Iiring pointe
vers dippceed on che commanding heights, which affordec a good view, per-
mitted shelling tke terrain lying in front, and gecured a protected reer.

The enemy made vide use of trenches on the forxwaré eldge at the topc-
graphicel creat or very close to it (Figure 118). Such a disposition
Justifies 1tself In cases of defense under conditione of medium broken tar-
rein, eepeciplly thet which 1le presented by en accauletive-gleciel relief.
‘The orgenizetion of defanre of the base of operatione in wooded and mershy
lake ureas vas primarily antipersannel, uot antitnak, sinoce the use of tenks
vae mpde difficult by the naturel pecullerities of the region.

Charaoteristic of the orgenizetion of the arse wee tle eleboretenase of
the trench eystem, which wee suitable for the ground snd hydrogaologice) oon-
ditiecns of the terrein {Figure 119). The enemy used the protective nature of
the texrain -- 1ts brokennsss, and ‘in pleces its verticel, growing sover --
for cumoufleging its ariillery insvalistions. Overheed covsr and dugouts to
oonceal personnel were construoted mainly <a tle reverse -side ockes of the
various hil s or in hollows near the forvard edge.

Along the latler there wee a system of cpsn firing posiiione for rifles
end machine guns. The firing positions were connsoted Ly a gensral trench.
In order to creste flank or aroes fire befors the fcrward edge, the ener
d.3posed hig Tire beyond the ealisnts end fractures of the trsnches. To
acecsr " ioh this, hs pushed forwaerd support points end sepasate poritions.

It ves oharacteristic that many support points of the first line hsd no all-
around defense end consisted of a fev rows of trenches, echelonned in depth.
The flznks of these sapport points vere covered by fire and obstascles.
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All the eleswents of the Aefaneive bess of opsratione, its fortifice-
tione, its garesges, and veriocus other structures wers successfully edapted
to the teyrein. Thie was espeoislily true of the firing yositione, which

contributed to the strength of fire powsr snd tho gensrsl tscbnical atability
of the enemy’s éefanses.

In oonciuvsion, it muet noted that & jal-acouamietive region e
geperelly rich in emergency /locslly avelleb conatruction materisis,
particnlarly douldars, grevel, and esnd. The search for thess msterials 1s
greetly faoiliteted by thesr comnnection witn the various geomoxphologiosl
elements.
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TI. WORK IN A TRSERT PLATRS RROXON

e chiet cheresterisilo of a desert regicn 1o its climste, vhich imposcs
jts imprint on all its other traits.

From this point of viev, a depert regiom is characterized first of eli by
the slight ssount of atmospheric yocipitution (less then 200 nillimeters),
the irregularity of rsinfall, sudden fluctuetions of temperature, grest evaporability,
snd excessive quantities of precipitstion foliowed by eudden droughts.

A depart landecope gradually emerges into s stepps landecaps. Betvesn the
two e cemidesarta, vhich are charecterigsd by traneitional trecks and moderste
climatic conditions. The prooegees vhioh orwe pecullar to depert reglons in many
capee lsed to the formation of level exponses, wnose iithoiogicel covesisg is
the funetion of the original, petrographiosl composition of the ariginal gtrata,
whiok have been chemicelly and mechenically chonged.

A great part of the products of the decomposition of the eriglusl strata
{the Sscomposition 1s continucus aud oo a large soale) remaing in ihe dssert
region, in most cases without -n outlet. Rubdly materizl, transferred temporcrily
by sctive gtreesms, ia for the mogt part acoumninted oo the mergine of the given
region. The complex of friable doposits of the zone 1a cheracteristic: proluvisl
deposite of varying composition, deposite of &ry deltse end ¢f alluviel fama.
acomulstions of eolisn deposits, loess strats, vhich have & vm? camplicated
arigin, specific deposite of drying-up lnkes, euch es "bidsikl, ooy, "takyry."
ote. Bo loge oharscterigtioc is the accwmlation of rubdly formatiomse. A1l thesoc
various continental deposite present difforent types of desert {sendy, cleyey,
rubbly) amall erid momtaine .tco).

Hydrologically, a desert region 1is cheracterized by periodic atmospheric
grocipitations of “"clowed” flow vhoes maximum fall ig ccnfined to a eliiort esscom.
A ateppe regiom, however, 1o characterized in thie rospect by the [esonce of
an "open" flow? All this, taken together, conditione the pregence in these
zones of choracterigtic elements of meso- snd microrelief: steppe saucers [oovis? ]
£lat deprorwlons, which heve been celled "Limany,” “delly," vorious farms of
sendy, sccumulativo rellef (sendy hillocks, stratified send, plled-up sand, etc.),
numercus deyreesions in the form of sory, tekyry, "pouches," and others, rewesent-
ing temporary end permanent water repervoire, otc.

Frea the hydrogeological point of view, the region depcridbed above le
a clearly defined belt of zomality of cubsoll vaters and of their chemical
camposition, which depends on the rellef, the climate and the lithologlcal
compoeition of the vater-bearing strats.

The unevenness of desert steppes lendo itself to th~ estedbliglment of
tectical defense zones. By its siructure,oc defense zane ig compased of various
centers of resistanos and eupport points, estsblished on the principle of all-
around defense. Dofense is orgenized, ag a rule, eround inhebited places snd
pources of vater supply. .

Tanks assume a very impurtont role i. combut on desart plains. Oftan
in defense operations, tank support points are created, in wvhich tankn are used
as f1xed firing points. The points are equipped with ‘treuches and concsalment;
the tanks®' wids field of fire 1e exploited end all-eround defense is secured.

"
Tocimical [Suglosering/ wark on e desert torrain pressuts great difficulty
and 1p 4 stinguisbad by msny special peculierities.

In the construction of fortificetions, it is necesssr, to make use of
the natwral oondiiions of the terrain when th' line of defense is chossn and
firing pointe are disposed. The tarrain is uvenclly slightly droken, quite
omutomuwmm,mmnuumm-
in almost eny direction, without depending om roads. Such oonditicus shaply
increass the importence of artifioial reinforcement of the rrea and increase

-9 -
L

Sanitized Copy Approved for Release 2011/06/09 : CIA-RDP80-00809A000600130047-6



Sanitized Copy Approved for Release 2011/06/09 : CIA-RDP80-00809A000600130047-6

the volime of suginvering wark.

Tt ie advantageous to bave quickssnds in fromt of firing positions. Antitank .
obatocles are Puilt on the marging of the quicksends. I7 the sands yrove to be
partly packed snd substantial, they are looscued up for large obetacles. In
reinforoed strong points it 1s nsceseary to cevurs the flsnk especially firmly.
Thie i» achleved by oting trenches and covering them with various nstural
ad mrtifioial ocbastacles. .

Fartifications which are constructed tc angwer tactical problems must be
built 3n such a wsy that the physical-geological moccspes operative in the
dogert &¢ uvot thresten thelr dsstrmoticn. Mong such procseses ere, for.eample,
pericdic fresheis which may bring down from asar-by mountalos a gremt quantity
of rubbly materisl end cause devasteting destructicn. It is thw duly of the
goologlat o determine wnflooded sectioms and areas far protsctive diver. The
constraction of fortificetions varies in acccrdsnce with the cherscter of the
atrats. In sendy eoils, which are videspread in desert sreas, revetmants are
uged to strengthen the hollowa. For one-men fox holes, gadios msy bo used;
various degert plants such as the holoxylom, ete., are ussd for the revetment
of tremch walls., Sub-breastwork covers znd shelters can be ccustructed culy
in tightly packed send vith revetments of ready-made {romes. In dealing vith
clayey end losss strats, the slope of the excavation does not require reinforcemsat.

STAT

The goologist muet teke into account the enginsering-geclogical peculieritice
of loese strata, which have verious origins {(solien, ellurial, proluvial, daluvial)
end are widely dietributed not culy in the territary of the USSR, but in the :
adjacent comtries of Burope, Middle [Eaetl]/, and Central Asia. These colls are
distinguished dy a high water pe~meability, a emgll volumetric weight (fram 1.0
to 1.6 [ wnit not given_/ and lems), o great poromity (fram L0 to 56 parcent},
8light capacity for ligunefaction;. estadlished acoording to Atterberg om the
marging of the lover range 2f fiuldity 25-30, plasticity according to Atterberg
from 7 to 15, a groat height of capillary ries, end rathor significant einking
under pregsyure in molat conditiosus.

loess gitrs*a have & pecullarly veak reeistance to ercsiea. hen thoroughly
vwet they often seg or lomwe their fiimmess. Ths faccs of proclplcos c=é veotleally
excaveted walle 40 not require revetment, but when proparing in edvence construetions
vhich will remain in eervice for a long %ims, the aidyes of t-wnches aro emeared
with s thin coatin of diasolved loens /wilt/ with tha sddition of elaked lime

. (10 percent ', x finely chomped, scf't strew (straw gress, feother graes). =
Such v coating protosts the slopes from destruction in time of rsin, Often turf.
which 1o uged In S:kor placesn, is repleced by swn-dried bricke, which are mrep.red
on thes apot. 7The btricke are lald over the coating of eilt end clay.

The erection of fartification coustructions in desert regione is made
airficvlt by the leck of construction materiels, wooden materials in perticuler.
Theiefors . ic mforested regiono, vide use in made 07 roeds, hrushwood, sedge,
strev grass, and ¢ther kinds of tough grasses, togsthos with aeilt, clay, and
otber aoils. From thees materials It 1o possible to cvenstruot flat, dome-shaped,
and vaulted mrotective woverings for firrg inetallaticns, which are covorad vith
s packed 3irt. Firing pointe, sommmiceticns passuges, shdlters, etc., can be
construoted in this wvay. In tho case of rooky strata in desert climetic conditioms,
natw'al receancs, niches, grottos, and caverne sen be used dy ths *voops for
sholtsrs, storege, medical aid, firing points, eto. Gensrally in the disposition
of these < vos, a deZinite miformity can be obssrved, which is comected with
ths lithology of the strata and often with the exposure of the slopes. This
unifcrmity should be brought to ligiut by the geologist end raportel for the int'rmn-
tion of the cammand.

Deser't regions are not trrvergadle with egqual facllity in all direstioms.
Routes of travel are dictated by tle micro- and mesorelisf, and i xany cases
nilitery roads sust De oonstructed. The geologist's part in these cases is the
clarifioation of the pecnliarities of the relief of the desert steppe, giving
advice on laying ont the cross-comitry route of merch, olarifying the traverssdility
of roads at tus verious times of the year, etc.
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1% is coavenient to dlaposo mierground Wa in those escticns of
en wres farmed by thick 1oese strate, vhich are easy to wark.

- .
In the came of wide, sendy otretohes, the traverssbility depends
umtbcmmmfmmwmmda. sande, the
roads muct be relalorced.

of movement of militery eguipment

relisf in the foam of piled-up,

o great part; for example, sond

other at shout 30 - £00-meter i

rengs in height from 2 o

in gropartien to thelr talk snd in the bhighest ridges sxcends 20

meps Pootors nake MOvement across the ridge smuch nove aifeienlt, both for motor-
machenized tronoport end for infantry; coneegusatly, guch & directian of march
st be avolded as mmch ag pespible. Movemeat slong the send ridges and through
the penees betweea the ridges s feirly simple epd hne the sdvontagee of mroviding
cemouflage for ths mexch. On the margins of clayey doserts, varied esctore

sre snoountered. ln olesr yesther, rosds over clay and loess strate ere generally
very dusty but traversable. “Pakyry"” sections ere similur. Bovever, in reiny
weather, "tekyry” became thorougsly sosked, 1ike other clagey eoils, which
nacessitates ropd work. B8aline Boilw ero quite impeasadle, particulerly in the

rainy pericd.

In many csaee in Sesert regions, cme finde very troken relief, ae the
result of ezxoaton prosasges, in the form of sharply cerrated, deep gulliss and
vesh-outs with sluoot vertical walke (from 3 to 5 maters doep). In certninm
places, theee eroded furrove are a0 numerons {ametimeo they number up to 150
per kilmetar, thet is, one every 7 moters) thet the relief takes on the character
of badlsndas end 1s almost untreversable.

1n view of the nserly totsl sbeence of surface veters in desert regicas,
the importance '.di:ltery—lucratwhnical worka asswiee a very epeclal nature
end includes the constructicn of dikee to channnl ewollen etresms, the cong*zuction
of kyarizy Ealleriea 1/, etec.

Hater-eupply work increeses jmmassurebly under these conditions. The
succegs of military operations in a desart is completely dependent o the oupply
of water. This is ehown by military operstione in dorth Africe, Abyseinie, and
other places. For exemple, in 6 months of ver in Abyeeinis the Jtellsns senk
ap to 13,000 artesien vells, some of which roached a depth of 130 meters.

The geologlcal structure of depert regicuo usually Zevors the accwaulation
of asudbsoil waters. Nochanical propertiee ere vory inporisst to thelr ecoumulation,
gince the apeod of infiltratlon of stmospheri: precipitetic §5 a " giulve factar
in the sccumuleticn of svbaoll watere. In the mojority of dessrt scgisae there
1g widespread sccumulation of ccndy and rubdbly material of varied origine, vhich,
1ike a epouge abaxrbing moigture, crestes at a certeln depth a veter-satursted
zone. Fram the point of view of origin,. the following types of subsgoil water
ore to he distinguished in desext regions (according to V.A. Sergeyev):

(1) Artegica and endsrtosisn wsters in the original depoaita, vhich are
fed by the entrspment of woie' . e oucoide the dosert rone

(2) Infiltration-condensation vaters of the sandy masees and prony,
alluvial dsposite

(2) Filtration waters of the littarel dunea, alluvis) flatlsnds, and
gulliaa of the wedi type of river valiey

(&) Iufiltretion waters of 4ry depressions: eoxry, tekyry, limany end
other depressions.

Ths geologist aerviciag troops in desert regions must solve the darfiocult
problem of troop vatlar supply, for which 1t 1a necessary to have a basic

-1l
o

Sanitized Copy Approved for Release 2011/06/09 : CIA-RDP80-00809A000600130047-6



-+

S g : i }
anitized Copy Approved for Release 2011/06/09 : CIA-RDP80-00809A000600130047-6

sadDORY

snce with the gsological cenditicas of the avea. 7o most cases, tubeoll
waters sxe uped; deep srtesisn OF guberts gien welars o6 chtained less often - .
gince tholir extracticn involven 8 long time. The aifferent types of desert
regions confront the geologist with vezricd prodblems.

Unler clayey desert conditiong witl Avalnads, subzoll uatere are gensrally
cheracterised by a gront veristy i chemical compoeition end in depth of
OCOUTTENCS .

Depending upon the flow of wubeoll waters and the outcropping of the
wgter-besring strate in gulldiee, ravines auld &ry velleys, salte ere trensforved
to the locul sloesd-in deprogeions and tis letier vecooe salins, The high
of chlorine in aolntion 1 iniand depresoion weters, which ie derived

tronsportsble chlorine zireta, is very geriedle. The guantity

constent, oF decToases 4 Anverse propertion to the mineral
content. Similarily, gulfates cre alsd Wetributed irregulorly. (lanerally, the
dogree of ninernlization increanssd 4n p:cosssive stages from the peripbery to
the center of tho deproceicn.

The character of cubsoil eplere &' often connected with the hydrography
of the erees, dut reflects climatis 4nf3ences 8lightly. After establishing the
geologicel structure of thw sren, the groliogiat directs the peexrch for frosh
vater, the laaset expossd tO selificatiia, at tho places on the vatarghed expanse
where favoreble sonditicas fox he el ponce of freeh woter axist. The geologlist

undraircs encticns of a clayey degert region there exe
other hga:oauoms.cal conditiona. As culc, vaters of such regions ero alvays
minerslized. With en incressed ninarel-natter conteat, the result 1s & gmell
£1ov of subsoil waters. " mineral content, chloridss ocoupy el importent
place and exceed the evlfatus. In most coces, the depth of the gubaoil vater
tcble is not great; however, 5’ may resch 20 to 30 msters.

In desexrt oteppez end regiocas vhich sre drying up, verious types of
depregn.ons sre found. whic! beer varions {ocal nmmes: sory, tekyry, 1imany,
bideiki, etc.

All of them, eney- 113, congtitute teiporary water regexvoira end are
cheracterized by viryiny. nyérogeological coiditions.

Certein of these depressions have froch subscll vatars, as for examsple,
most limeny end Dbidaili; otherse, auch cs sory, are e3lty.

The fresaiess o the vater fomd in th firet tvo tgpee topends upon the
{nfiltrotion of atmos feric grecipitntion, wlich gensrally imserses ths lineny
i the epringtime. Viry often. at o cartein dopth, the frech uater mixes with
The subsoil waters of limany gnd didalkl most frequently
nin intercelation of clayey o oludgy deposit. Sometines
ghata of "limsny” sce gu' ckeaads. Sery” present
1latorg of s:lts. For exmuple, "sory"” have
1ying right at the swfece. Sory,
pertly fod DY minsralized _
salification of the soils
@80 prodlams of vater supply
in Sssert regions 1ast do eble to dirtinguich tENparery water-reservolr depressicns
of the various tym from their outuard -geumorphologiosl
dﬁuuimtbdayﬁ.o’tbuwubhﬂmqmnthbm
of the most ixpaaut charscteristics indicating the depid of the wvater
gs 1o generslly jowm, the vegstation m?m deen
nclades sedge /o wlough &xoss/s or olwd
4 o TOOAS, \») many othera. In many casee,
nm:,mmmuththaq-&ctvam
of ity minereliotion.

O the Megind of dovelogmen: of swily
acessible vetus, vhick are fregquaitly sati
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cheracterized by & carbonated ealificatica; thelr mineralication ie often
nugligible. Theee wators are widely uvtilized by mesns of wslle. The area
ocoupied by wbsoil wate 1g closely Telsted to the meso- sad micrarelisf of
the swrfacs. Vhen there rfaco micro.reliesf, a definite mosalc
table can often ba cbse:ved. The geologist must be sble to
te depthe of oscor 'wnoe, basing his findinge on a nwmber

Pinally, vide use may e made of ei0ll vatare comnwsoted with alluvial
ané proluvial deposite, ary delta depoeit:, ond alluvial fons, Thelr character;
depth of occurrence, degroe of minecslize:lon, as 1 dnowm, depends upon the
Wmmmiwottbmu the type of the bagin: vhethar the
etrom 1o “ransit® {for exmpio, the Sy tirve Biver) or is eutirely within the
deaer't vone end is only a tonpoearily sctivi. stream. The geologist's duties,
therefore, includo the clerifisstion of the ‘egion fod by the given bdagin, ite
pehavior. the expositim of the regularity (o' depth of water tsdle, the relatiome
of the subacil water with ths gecmorphologlcr 1 featwres of the bottomland and
+he other elemsnte of the river walley, the torrelation of the gubeoil vaters
of the alluvisl stresm with the gubsoil of {is bottamlende, river terrases, ote.

In view of the gre.t variability of th swface relic? of pandy regicas,
oapecially the meev- &nJ microfoma, the choits of platform as a fomdaticn
for sn ~irdroms ig not slvays easy to meks. rarious typee o deaerts and semfdomerte
ere cherscterized by verions moephological ladecepes, end at the same time are
dietinguiebod DY varied possidilities. Ae B. \., Pedcrovich polnts outs “In sume
regione of sandy dneert, airplane landings sre impossible vhen ther'e arre dumes
3 to 5 metera high o 1f the relief ie pitted (24 packed, gince tho eand is
broken intu such mell frageents that 1t 1e iapieeidle to £ind a landing strip for
even the mmallert or elowert plane. Bowever, L pluces vhere the saidy areas
are covered by t:Xyry, the dessrte offer valuabis, ready-made landing fielda, c»
good as asphalt.” The quelity of theee natursl landing 2i0ldp often clunges
during sawospharic precipitation, eapecially vho: they are soaked with ‘ain.

It le sonvenient to locate underground honiyre in esndy dunes {Figawo
121). Trarcs of enlt marsh ere almost ruled cut ‘o ¥ s coagtruction of lunding

fielda.

1r. solving prodlems concarning the platform: mmfer landing fields, the
geolog’st muet analyre the rellef, tistingaish 1% elements apd give their
cherg.teristics. in a sondy dagert, the microe ar| mescrelief features are
at ¢ oame time indicatog’s of the wind direction. hcoording to the deta of
B. . Fedorovich, there exists a dafinite reletionivp betveen chenges in the
boravior of winds and send relief. The militery gologist disclosed that
e lationehip.

In onalyring thky relief of sandy erees, the girloglet may indicate “hooe
plaves which, frea the point of view of the surfacs structure might be suitcdle
for lending fields ut which in relstion to m‘?m‘ium messut a lefirite
danger (for sxsmple, landing plenes in aynclines .ning/ in the autwmm o the
ho: season of the year). .
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charscterized bY a esrbonsted ealificaticn; thelr mineralizetion is often
negligible. Thsse vaters are widely utilited by means Of wells. The ares
occupied by subsoil vater is cloasly relsted to the meso- end microrelief of
the surfece. WVhen there is complicated virface aicro-relisf, a definite moaaic
of depth of water teble cen often be obee:ved. 7he geologiet must de abls to
determine the epgroximste depthe of ocour‘'wce, basing hie findinge on a Amber

Finally, vide use may bo made of suisoll vaters comnected with allurial
and proluvial deposits, &y delta depoeit:, and alluvial fons. Their churacter,
dapth of ocoOTTANOD, dogres of minaraliza.jon, as is Inown, depends upon the
wmealmzuwmmwm the type of the bagin: whether the
gtrem 1s "trensit” (for essplo, the Syr varys River) or io entively within the
denert tone end 1s oaly a temporerily activa. streem. The geologist'e duties,
theysfore, inslude the clarifisetion of the ‘eglon fed by the given danin, its
behavior. the expoeition of the regalarity .’ depth of water tsble, the relatioms
of the subsoil water with thy geamorphologicl featuros of the dottamlend end
the other olements of the r'ver valley, the i;xrelation of the smbeoil waters
of the alluvisl stresm vitv, the gubenil of {2 bottanlande, river terraces, otc.

1n view of the grent veriebility of th surface relief of sandy reglons,
ogpecially the mead~ ans alcrofcrms, the cholite of plstform as a foundaticn
for sn airdrome is not alwaye easy to meks. Tarious types ol duu:to and semidosearia
are charscterized by verious wmorphological ladscepos, end &t the smme time @0
dlstinguished dY varied possibilities. Ag B. \. FPoderovich polate outs "in sowo
Tegions of sendy &.eert, eirplane landings are imposcible vhen there ere dunes
3 to 5 metern high or i the relisf is pitted 18 packed, since tlLo sand 1a
broken into such mal. fragments thet 1t ie impiesible to £ind a landing etrip for
even the mmallert or slowest plens. However, 1 places vhere the sandy areae
ere covered by 4:Xyry, the deserts offer valusdiy, ready-made landing fields, ce
gnod as asphalt.” The quelity of these natursl landing fielde often cihmges .
during stmospbaic precipitation, eopenially vho: they ere goaked with ain.

14 1c :ouvenieat to locate mderground hangsre in eendy dwmes {(Figwe
121). Trarce of selt marsh are almogt ruled cut "or t} s coastructiom of lading

flelda. -,

1r. golving prodbleme conosrning the platfarm wnéar Jendirg fields, the
geolog’' st must salyre the relief, aistinguish 1t: elements aud glve their
charateristics. Ina eondy depert, the micro- w! mencrelief features are
at +.o psme time indicatots of the wind direction. icoording to the data of
E. .. Fedarovich, there exists a definite relation{iip detvesn changes in the
be'avior of winde and eend relief. The militery gologlet dleclosed thet
 lationship.

- In snalyting the relief of sandy eroes, the gvrlogiet mey indicate thoee
places which, fre the point of view of th. sarfces shructure uight be suitadle
for landing fis1de but which in relgtion to landing conditicns precent a definite -
dangsr {for example, landing plenes in gynclines »ing/ in the autmn o the \
« hot sececm of the yeer). 4

v

The peculierities of deserts must also be ooncld wed from other pointe
of view. Yar ezempls, under bhot climatic conditicu:, cooling sccamodations v
must de provided for planes and motorized tranepart; which I many Cuces mesns
the neocessity of increasing the water oomsumption.

rwmm,mmmammummmmmw .\
cause motors to veer out quickly. Mmma\mm«,tcmh. X
th: Saglish 1n 154 revecled wara-out motars,
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In carrying out militery-geological swrveys and prospecting and gathering
4ste on Future theaters of coabat, the geologist mmnet take intc account thess .
clroumstsnoss snd inform the commaniding officer in good time.

Gamouflegs amst be widsly-ueed in devert steppe conditioms, The colar
of the wand unst bo strictly cbesrved and imitated; in most cases 1t depends
upon the geological structure and physico-geologicsl jzrocesses.

The oommanding officer must be Clawrly ewvare of the sculpture and pattesn
«mmmmmwwmmmmqumwmrmsm
carreoctly.

Cwmsequently, it is the geclogist'y poviai to point out segeents of roals
in desert W,mwmwmmmt«u«wmnsm.

Rvery camemding officer 1o offensive cperations must know not only the
types of gromnd he will mest on the mergins of a given direction But also all
pecuiiarities of relief, yerticularly the mlcrofarme, which may bs wldely used
for cmouflage dy individusl troops In offengive cperations.

Ae bas been obsarved earlier, ihe interpretation of periel photographe
1e ome of the most Mghly rectumeended mesns of chiaining the verioun date Per
eech region, bosring not cnly upon the lsyout of ite suwrface, i.e., the rellef,
but also upon ite struoture, the Peculiarities of its soil covering, presence
of wells, eto.

Due to the combination of natwral conditicne (climatic factore, the elmost
complste ebeence of vegetetion, 6to.), this method, which msy be used succesefully
at mﬁmoftbem,wboummmdoaforbm country. It e
espocially veluadle vhen g much-nesded 1srgo-seals map of the erea of interest.
ig not immediatsly available. :

Weth g drief exzmingtion of the regions described and s clarification of
those problems which confyont the geologist in the various @eological conditions,
we restrict ouwrsélves to a charecterization of the peculiarities of the geclogist'’s
vork mdsr tho oonditions of various lendecepes.
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